Does early diagnosis of congenital hip dysplasia have a significant influence on the outcome of the disease?
Are asymmetrical skin folds always present in children with this disease? Does their presence make the diagnosis? What is the &dquo;click sign&dquo;? Relative ischemia of the joint capsule is sometimes a complication of one form of treatment.
What are the newer technics one can use which may prevent this?
Is this a familial disease? Are boys more subject to it than girls? Does birth trauma have some significant association? Dr. Joseph: The subject for discussion today is congenital hip dysplasia. We should like to present two cases seen here in the past six months.
Dr. Rosemary Dobson: C. R., a 14-monthold white female was the product of an uncomplicated pregnancy and delivery. Her growth and development were normal until age eight months. At this time it was noted that as she began standing her right hip was externally rotated with her foot in equinus position. At age 14 months when she began walking it became clear that she was continuing to stand in equinus and to walk on tip toes.
Family history, past history and review of systems were entirely unremarkable. Specifically, there were no previous orthopedic problems.
On physical examination the positive findings were limited to the extremities. She had asymmetrical buttocks. Her right trochanter was quite prominent, the right femoral head could be easily palpated just lateral to the femoral vessels while her left could be palpated just below the femoral vessels. Her right extremity was 2 cm. shorter than the left with limitation of abduction.
A long leg cast was applied after a closed reduction under general anesthesia. On follow up she is doing very well with cast changes approximately every two months.
The second case is very similar. J. C., a three-month-old child, was thought at age five weeks to have an ill defined abnormality of the left hip. On follow up examinations nothing more discrete was noted until age three months. At this time it became apparent that she had a dislocated hip. Her findings were identical with the previous case except that her dislocation was out of the socket. The femoral head was easily palpable lateral to the acetabulum and to the socket itself. Her course was somewhat similar but she required traction for two weeks prior to being placed in a long leg cast. She also is doing very well.
Dr. Joseph: We have a picture of the 14month-old child showing asymmetrical buttock skin folds (Fig. 1) .
Dr. Lowell, I wonder if you would give us some of your thoughts on this subject. Dr. Lowell: I will leave the radiological aspects of the congenital hip problem to Dr. ivittenborg and attempt to restrict my own comments to the clinical side, emphasizing the importance of early diagnosis and the physical findings at various ages.
The first case presented today is an excellent object lesson in late diagnosis and is similar to the child seen in Figure 2 . This shows the hip x-rays of a ten-year-old girl whose diagnosis was delayed until age two years. It is seven years since the last of several open and closed reductions were carried out on each hip at another hospital. Her mother had taken her to a physician as an infant specifically requesting that the hips be checked. She made the same request at future visits. When the child began to walk, the doctor described her as having a cute, waddling gait. Ultimately, the mother took the child to a local clinic where the diagnosis of bilateral con- genital hip dislocations was made. After six surgical procedures the hips are now reduced, and the child walks pretty well, but I think you can see that they are not normal hips.
With this case as an example, I would like to make one point about the late treatment of congenital dislocation of the hip, and by late I mean after the age of one year; ~iz. You may get a good hip, but you will not get one that is normal.
Dr. Rosenthal: Does this result in arthritis when they get older?
Dr. Lowell: Not invariably. The child whose hips are illustrated, however, does run a good chance of it. Her femoral heads do not match the acetabula. The surfaces of these joints are not congruous. Hence, she has a mechanical set-up that may produce degenerative joint disease in later life. Figure 3 shows the reason why the mother was interested in having her child examined carefully for congenital hip dislocations. She, herself, had had a unilateral dislocation in childhood and'was treated late. She had a marked limp, and at the time of this x-ray was having so much hip pain she could no longer function as a housewife. She had a reconstruction by mold arthroplasty but to accomplish it she spent six weeks in the hospital, nine months crutch-walking, and over the whole of this period her activities were sharply restricted.
The next illustration (Fig. 4) shows a little girl a year and a half of age. She is lying supine on the table, and I think you can see FIC. 3. E. H. Thirty-six-year-old mother of patient illustrated in Figure 1 .
Fic. 4. N. P. One year and seven months-old girl with untreated dislocation of left hip.
that the left hip lies externally rotated and flexed. It is adducted compared to the right, and the leg appears shorter. The trochanteric area is prominent. The skin folds are asymmetrical. Asymmetrical skin folds do not make a diagnosis but alert you to look for the presence of other signs of possible trouble. When her legs were brought together, the asymmetry of the skin folds was increased. The inequality of the skin creases in the perineum became evident and the shortening of the leg more striking. T'he next illustration (Fig. 5 ) shows the limitation of hip abduction present when the hips and knees are each flexed 90 degrees. When making this test, feel for the femoral pulses. The femoral heads should lie just lateral to them. The next illustration (Fig. 6 ) shows a positive Trendelenberg test. Note that the right side of the pelvis is lower than the left, even with the nurse assisting by lifting the right foot off the ground. If the structures in and about the hip are intact, the child should be able to raise the right side of the pelvis higher than the left when she lifts her right foot off the ground. F'tc, 5. N. P. Limited abduction of left hip. Figure 7 shows an x-ray 6f her pelvis. The dislocation of the left hip is easily seen. It is late to be making this diagnosis. Treatment now will produce a good hip but not a perfect one. ' Figure 8 shows the hips of an infant at age three months. Notice that the left femur is displaced laterally and proximally. The right hip does not look quite normal either, the roof of the acetabulum being quite steep. Many children with a dislocated hip on one side have an abnormal hip, radiologically, on the opposite, even if it isn't dislocated. The child was treated in a cast for four months. At age two years the hips are excellent ( Fig.  9 ), but the left is still not an exact match, radiologically, of the right.
The next four illustrations emphasize some of the features seen in infancy that alert one's suspicions about the hips and some of the signs to be elicited. Notice in Figure 10 that the child tends to lie in a total curve. The flexed and adducted left hip is the one to be wary of, yet it is surprising how often the parents' and even the physician's attention is focused primarily toward the hip in flexion, abduction and external rotation, in actuality, a position of stability. Notice again the asymmetrical skin folds, not diagnostic but a warning.
In the next illustration (Fig. 11 ) notice the limited abduction of the left hip. This is significant, but is not present in the first few weeks of life, even if the hip is dislocated. When present it cannot be ignored, and roentgen evaluation is mandatory. This test is simple to perform and should be repeated at all well-baby check-ups to the age of one year.
In the next illustration (Fig. 12 ) we see an attempt being made to elicit the &dquo;click sign.&dquo; A positive test is the single most important finding in a newborn and is highly reliable. During the first week of life it is often positive when limitation of abduction is absent. One proceeds as follows: The examiner's hand grasps the entire right leg with the middle finger on the greater trochanter and the thuznb on the inner thigh at the level of the lesser trochanter. As the hip is gently abducted and adducted with a little downward or upward pressure, the femoral head can be felt to click in and out of the acetabulum as it rides over the posterior rim of an unstable joint. The sign disappears at the age of four to six months, but in the infant, look for it.
In the next illustration (Fig. 13 ) the relationship between the greater trochanter and Nelaton's line is under investigation. Nelaton's line is an imaginary line, running from the ischial tuberosity to the anterior superior Fic. 6. N. P. Positive Trendelenberg test. iliac spine. The greater trochanter should be at or below it. It is not difficult to get the feel of what a normal relationship of these points should be like.
Once a dislocation has been' £ounci, treatment is mandatory. In the older child this may be complicated and protracted, but in the newborn and the very young infant it is simple usually requiring only two to four months' time. Splints are now available for full or nearly full-time wear which are simple to apply and easy to keep clean. In general, the hip should remain splinted for about twice the length of time it takes for it to become stable.
In the past, hips in older infants and young children have been held rigidly in casts in positions of extreme abduction and flexion. This has led to circulatory change and avascular necrosis in many. With early diagnosis, ,shorter duration of treatment required and less rigidity of fixation, this type of complication should be circumvented. As Dr. Lowell pointed out, the methods of examination for screening malposition or dislocation of the hip are not solely radiologic or clinical. I don't think the two methods are competitive; both have their limitations and should be integrated. I am acutely aware of the limitations of the x-ray films in making this diagnosis. Many of these can be overcome by optimum positioning. I might try to simplify this and say that on an x-ray film there are a limited number of things to look at. One of the important features would be the development or maturation of the acetabulum. Another would be position of the hip. lum. We break that down into two parameters : apposition and alignment. By apposition we mean how closely the femoral head is thrust into the acetabulum, just as in a fracture which is well aligned, apposition is poor if there is a centimeter of diastasis. Alignment is that aspect of position related to the pull (tone) of the long muscles. To be optimum this should result inj thrust of the femoral head towards the center of the acetabulum.
What is the radiologist's thinking when for example, the clinician is alerted by an abnormality such as asymmetric buttocks folds with limited abduction and requests an x-ray examination? The radiologist observes the stage of development of the acetabulum. If it is hypoplastic relative to the age, this is a warning signal but does not necessarily imply dislocation. At this point we integrate our clinical and x-ray findings and introduce the concept of dynamics, as previously discussed, recognizing that the x-ray film is an instantaneous record of what can be a highly dynamic event. In effect, we are trying to describe a man's gait when he is standing still.
Whenever one sees a so-called hypoplastic or underdeveloped acetabulum I think one should take another film under different stress on the hip. It is common experience that a hip can be in position at one moment and out of position the next. It is possible that on the survey filan it may be in position and then the technician can dislocate it on the next film.
We have had children with dislocated hips come in for examination with dislocation evident on the first and not on the second film. Our technicians have reduced the dislocations between x-rays. This has to do with the mobility. To overcome this problem we take two films as part of the x-ray survey. We take an AP of the pelvis in neutral and one film with the hips under stress. The latter film is taken with the hips in abduction and external rotation or abduction and internal rotation. In our hospital abduction in external rotation has been the custom. I don't think it makes too much difference as long as one gets the maximum longitudinal or axial muscle pull and places the hips under stress. This will exaggerate the disalignment and also reveal the hypermobile hip. If there is still doubt, more complicated procedures may be added.
Dr. dVeber: How about the measurement of the acetabular angle?
Dr. Wittenborg:: The acetabular angle is determined by maturation and we are looking for underdevelopment of the acetabulum. Actually the measurement is not of the acetabulum but the ossification center, which is a little ovoid island of bone in a lake of cartilage. Retardation of ossification is usually associated with a hypoplastic cartilaginous cuff. What we actually see by x-ray is the HIP DYSPLASIA bony edge of the ossification center, which if poorly differentiated usually implies a poorly differentiated cartilaginous acetabulum. To return to your question, Dr. Weber, the angle is measured under optimum conditions, which means a straight AP projection of the pelvis without rotation. On a series of normal children one ends up with a biological frequency curve which can be broken down into categories of newborn, three months, 12 months and one and one-half years. As in many other standards of maturation on normal children, it is a fairly steep frequency curve. From these data a standard deviation can be determined.
If the subject in question falls beyond one standard deviation it would simply make you suspicious that you have a hypoplasia of the acetabulum and then you start analyzing for position of the hip. I think Dr. Lowell pointed out that it is possible to have a normal acetabulum at birth FIG. 11 . A. L. Limited abduction of left hip. F~r.. 12. A. L. Eliciting the &dquo;click sign.&dquo; but have a dislocation at three, four or five months. This is much more common than having a malposition or dislocation at birth. The term, congenital dislocation, is a misnomer ; perhaps it should be redubbed, idiopathic neonatal dislocation. True congenital dislocation is relatively rare except in the presence of trauma. The most common cause of a unilateral hypoplastic acetabulum is what we call malposition without dislocation. This may be a precursor of dislocation if untreated.
Here one finds that the apposition of hip to acetabulum is pretty close to normal but alignment or femoral thrust is poor. The patient tends to have a high buttocks fold on the same side as well. This is what some call predislocation or subluxing. 'GYe call it malposition secondary to tight adductors and failure of optimal femoral thrust.
Dr. Nathan Talbot. There was a suggestion that this condition might be inherited, as with one patient where the parent and the child had the same condition. Do you have a pretty clear notion as to the genetic characteristics of this disease? Is it an inherited trait in most or rare instances? Dr. Wittenborg: In our group we obtained a positive family history in 20 per cent. We also found a sex preponderance of six females Fic. 13. A. L. Relationship of greater trochanter to Nelaton's line.
to one male, a higher incidence of malposition of the left hip than the right and a higher incidence in first borns than in second borns. Second born children.were afflicted more often than third born, and in breech births we have an incidence ten times higher than in cephalic presentations. In the breech, the male-female ratio changes from one to six to one to two.
The Swedes who have the best studies on this subject have come up with about the same figures.
Dr. Talbot: I think that few of us realize how enormously frequent orthopedic problems are in pediatric medicine. They are among the commonest causes of disability and those of us who are functioning on the medical side of the fence may not be fully aware of this.
Dr. Rudolf Toch: Orthopedic problems definitely loom large. One of the difficult things is when to call in the experts and when to try to wait it out.
Dr. Talbot: When do you call in the expert? Dr. Toch: When I cannot expect the problem to resolve itself by growth. There are some orthopedic problems that do resolve themselves. I am not speaking about con9 genital hip, of course.
Dr. Talbot: Dr. Lowell, I would like to ask how many times in the course of the last five years you have encountered children with hip disease who slipped between the fingers of the people watching over them so that their malposition advanced to a point where it was either extremely expensive to repair or irreparable. Is this a rarity?
Dr. Lowell: Happily from my point of view this is a rarity. I see perhaps one dislocated hip a year in my office. I have a rather selected group of patients, most of whom have been referred by a pediatrician, and which have been discovered early. The experience in clinics is different. The diagnosis tends to be suspected later. There, at least two factors seem to be responsible. These children often do not attend well-baby clinics regularly and, secondly, the doctors seeing them may not always be adequately alert to the hip problem.
Dr. Talbot: Dr. ivittenborg, in your experience has the diagnosis been made reasonably early in most cases?
Dr. Wittenborg: I would say the index of suspicion is very high among pediatricians.
They are referring patients in earlier than formerly. To see a child with dislocated hip newly discovered at two or three years of age is quite a rarity nowadays compared to years ago.
Dr. Talbot: What is the average age of diagnosis today?
Dr. '~~Yittenborg: Ten to 15 years ago about 50 per cent of them were picked up after the age of 18 months. Today at least 50 per cent are diagnosed before the age of six months.
Dr. Talbot: What is the age at which they are or should be picked up?
Dr. Wittenborg: That is tricky. A significant per cent of our cases are discovered in the nurseries at the Boston Lying-In Hospital in the first few days of life. However, I think a number of hips don't begin to disalign sufficiently to be recognized clinically or by x-ray until the children are three, four or five months of age. Dr. Toch: 4 What is the incidence? How many do you see in the course of a year? Dr. %vittenborg: When I last saw figures it was one to two per thousand births.
